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Application Anaerobic fungal treatment of matured tropical forages is a promising strategy to improve their nutritional 
value for sustained animal production during the dry season. 
 
Introduction In tropical regions the available feed during the dry season is of low quality due to pronounced effects of 
season and maturity and this in turn affects ruminant performance and productivity. Several strategies are used to improve 
the nutritive value of these low quality feeds by stimulating the rate and efficiency of the rumen microbiota. Manipulation of 
the rumen fermentation pathway by biological pre-treatment, especially fungal treatment, is a promising option. Anaerobic 
fungi have been found to play a crucial role in the degradation of lignocellulose and cellulose through enzymatic function 
and mechanical action weakening structural plant tissues, thus increasing the accessible site for other microbes to act upon, 
whereby better feed digestibility is obtained. This experiment determined the ability of two isolated anaerobic fungi from 
sheep rumen fluid to improve the chemical composition of selected matured forages for their use in ruminant diet. 
 
Material and methods Two anaerobic fungi (Neocallimastix and Orpinomyces) were isolated in our laboratory from sheep 
rumen fluid and were cultivated on Brachiaria decubems, Andropogon gayanus, Lolium perenne and Triticum aestivum 
straw for 28 days. About 5g of each forage was weighed individually into 250 ml serum bottles and rehydrated with 10ml of 
the Orpin’s medium (Gordon and Philips, 1989). The bottles were sealed, autoclaved and inoculated with 5ml of a 5days old 
culture of each fungus. Flasks which have the forages without the fungal treatment were used as well, to serve as the control 
and were inoculated with additional 5ml of the autoclaved medium. The bottles were incubated at 390C for 28 days. After 
incubation, the contents of each flask were filtered through tared What-man filter paper no. 1 and the residue on the filter 
paper was dried at 600C overnight and sub-samples of each forage were then analysed in triplicate for dry matter (DM), 
organic matter (OM), ether extract (EE), ash, crude protein (CP), neutral detergent fibre (NDF), total phenolics (TP), total 
tannins (TT) and total antioxidant (TA) contents by using standard methods. The data were then statistically analysed by 
using two way analysis of variance in Minitab16 software and means were separated using Tukey’s post hoc test  at P<0.05. 
Only the main effect of forage and fungi were presented. 
 
Results The fungus reduced the DM, OM, NDF, TP and increased the ash and CP contents of the forages after 28 days of 
inoculation. An increasing and decreasing fungal influences were recorded in the forages for TT and TA contents. T. 
aestivum recorded the highest DM, Ash and NDF content; A. gayanus recorded the highest OM and TT contents; L. perenne 
recorded the highest CP, TP, and TA contents 
Table 1. The forage and fungal effects on the nutrient and secondary metabolite contents 
Factors Chemical composition (g/kg DM) Secondary Metabolites (g /kg DM) 
 
DM OM CP Ash NDF TP TT TA 
Forage 
A. gayanus 971.53b 962.79a 115.60b 37.21b 836.25b 10.11b 5.54a 4.64b 
B. decumbens 971.53b 961.27a 59.63c 38.73b 838.63b 8.47c 4.24b 4.00c 
L .perenne 970.79b 955.88b 157.52a 44.12a 752.17c 11.24a 5.12a 6.45a 
T. aestivum 978.46a 954.10b 32.16d 45.90a 857.92a 7.15d 3.70c 2.70d 
SEM 0.88 1.36 8.25 1.36 7.06 0.24 0.11 0.19 
 Fungi 
Control 978.35a 967.54a 87.73b 32.46b 831.31a 9.89a 4.69 4.42 
Neocallimastix 971.59b 953.66b 93.11a 46.34a 818.42b 8.68b 4.50 4.68 
Orpinomyces 969.29b 954.33b 92.84a 45.67a 816.01b 9.16b 4.76 4.24 
SEM 0.88 1.36 8.25 1.36 7.06 0.24 0.11 0.19 
 
Conclusion The fungal treatment increased the soluble fraction (i.e. protein content) and decreased the fibre content of the 
mature forages over the selected inoculation time. The Orpinomyces appeared to have worked better for fibre reduction and 
increased crude protein fraction than Neocallimastix 
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